The objective of this study was to examine the role of interpersonal variables on melanoma survivors' self-efficacy for performing skin self-examinations (SSEs) during melanoma follow-up care. Specifically, the impact of comfort with partner assistance for SSE, SSE support received from one's partner, general partner support, relationship satisfaction, as well as partner attendance at a SSE education session, were examined. One hundred and thirty-seven patients with melanoma between the ages of 18 and 70 years, who also reported being involved in a romantic relationship, received a standardized education on SSE, and completed self-report questionnaires. Results indicate that SSE support and SSE comfort predicted patients' SSE self-efficacy. Partner attendance at the SSE education moderated the relationship between SSE comfort and SSE self-efficacy. In other words, SSE self-efficacy was found to be affected by partner attendance at the SSE education only in cases where the patient reported lower levels of comfort having his or her partner assist with SSE. Results highlight the importance of partner involvement in SSE education, as well as patient comfort with a partner's assistance during skin examinations. Findings inform potential modifications to the follow-up care provided to melanoma survivors by demonstrating the importance of partner involvement in SSE education.
Introduction
Melanoma is the most lethal type of skin cancer and is ranked as the 19th most common cancer in the world [1] . The incidence of melanoma has not only been generally increasing over the last 30 years, but young adults under the age of 30 are becoming increasingly affected [2] .
Despite its prevalence, especially among young people, the prognosis for those diagnosed with melanoma is relatively promising [3] . Stage I melanoma patients generally have a 92% 5-year survival rate [3] . Nevertheless, compared with individuals in the general population, a melanoma survivor is 25 times more likely to be diagnosed with a subsequent primary melanoma or experience a cancer recurrence within the first 5 years following his or her diagnosis [4, 5] . Given this increased risk, it is crucial that survivors are able to detect recurring melanomas at an early disease stage in order to increase rates of survival and improve the prognoses of affected individuals [6] .
Comprehensive skin self-examination (SSE) involves a careful and methodical examination of one's skin, including areas rarely exposed to the sun such as breasts or genitals, for variation in moles or skin spots [6, 7] . SSE has been found to be an effective method of detecting new skin lesions at an earlier disease stage among melanoma survivors, reducing the probability of advanced disease, costly treatments, hospitalizations and mortality [8] [9] [10] . The National Comprehensive Cancer Network [11] recommends that patients with melanoma be provided with SSE education, and that they should perform comprehensive SSE on a monthly basis.
Laypeople most often detect melanomas themselves, and have been found to notice certain characteristics of melanoma rather easily [7, 12] . Research shows that individuals who perform SSE consult with healthcare professionals earlier and discover melanomas at a significantly less advanced disease stage [13] . In fact, research shows that patients with melanoma who perform SSE have a lower risk for the development of advanced disease, and that SSE can reduce mortality due to melanoma by up to 63% [8] .
Certain common characteristics have been identified among those that practice SSE such as having higher SSE self-efficacy, being female, obtaining partner assistance, and having completed a greater number of years of education [6] . However, partner assistance with SSE is especially important given (i) the difficulty of performing SSE (i.e. examining areas of the body such as the scalp or genitals), and (ii) the sensitive nature of comprehensive SSE (i.e. necessity to be nude) [14] . In fact, research demonstrates that melanomas found on certain areas of the body such as the scalp, the genitals, the dorsal part of the thighs, and even the back, have worse prognoses than others as they are often diagnosed at more advanced disease stages [14] .
Partner involvement in health behaviours and SSE
Although very little research has been conducted on partner-assisted skin examination (PASE), preliminary evidence suggests that the inclusion of a partner in skin examination education increases PASE and SSE in patients with melanoma [14] [15] [16] [17] [18] [19] . These studies also demonstrated that a partner's presence during the SSE education session positively impacted patients' attitudes towards SSE, and patients' SSE self-efficacy. Furthermore, variables such as relationship satisfaction, partner support, partner age, and partner gender, have been found to affect levels of SSE self-efficacy and performance of SSE in melanoma patients. These findings are consistent with results in the broader health literature stating that partner involvement in health-related interventions tends to be more effective than educating patients individually (i.e. cancer screening, adopting a healthier lifestyle) [20] [21] [22] [23] .
Relationship satisfaction and partner support
Research has demonstrated that relationship factors are influential in individuals' intentions to engage in health behaviours [24, 25] . For instance, in patients with diabetes, relationship quality is strongly associated with self-care [26] , blood-glucose control [27] and diabetes management [28] . Research has also shown that social support provided by an intimate partner is very influential in patient adherence to medical advice [29] . More specifically, meta-analysis including 122 studies suggests that married individuals were more likely to adhere to medical advice than non-married individuals [29] . However, whether partner involvement in health behaviours increases the performance of a desired health behaviour may depend on the way a person feels about partner involvement, how one perceives the relationship, and on the type and extent of support one receives [15, 29, 30] . For example, individuals perceiving colorectal cancer screening as important to their relationship have been found to be more likely to discuss screening with their partner [24] . Relationship quality and partner support are strongly related constructs, but independently predict patients' adherence to medical advice [31, 32] . In order to further understand the mechanisms of these effects, we must consider patients' self-efficacy as it is a direct predictor of health behaviours [33, 34] .
Self-efficacy
Self-efficacy is defined as an individual's perception of his or her capabilities to influence events or aspects of his or her life [34, 35] . Although a person's perception of his or her self-efficacy in accomplishing a task or behaviour is influenced by a number of factors, researchers have suggested that romantic partners are particularly influential given their degree of closeness with the individual [34] .
Self-efficacy and comfort with PASE Self-efficacy helps individuals adopt healthier behaviours, stop unhealthy behaviours, and to maintain behavioural changes despite being faced with challenges. In fact, it has been found that those patients with melanoma who practice regular SSEs tend to report greater SSE self-efficacy [16, 17] .
Research also suggests that relationship quality and partner support influence individuals' self-efficacy. Although there is empirical evidence for a significant relationship between social support and selfefficacy [36] [37] [38] , the association between relationship quality and self-efficacy is more tenuous and needs further investigation [15, 39] . In any event, relationship quality has been found to strongly relate to social support in addition to being a significant predictor of performance and involvement in health behaviours.
Objectives
The purpose of this study was to examine how relationship variables, patient comfort with PASE, and partner attendance at a SSE education session, affect SSE self-efficacy in melanoma survivors. Specifically: Do SSE support, SSE comfort, general partner support, relationship satisfaction, and partner attendance at a SSE education session predict SSE self-efficacy in patients with melanoma? Does partner attendance at a SSE education session moderate the relationship between (a) SSE self-efficacy and SSE support, or (b) SSE self-efficacy and SSE comfort? Does gender moderate the relationship between SSE self-efficacy and (a) SSE support, or (b) SSE comfort in melanoma patients?
Materials and methods

Participants and procedures
Detailed procedures of this study are presented elsewhere [40] . Findings reported in the cross-sectional study presented here were computed using data obtained at the second time point of a longitudinal study examining the psychosocial barriers and facilitators of SSE in patients with melanoma, as this assessment point included partner-related variables. The research ethics board of the Faculty of Medicine at McGill University approved the study protocol.
Patients were eligible to participate in the longitudinal study if they had received a primary diagnosis of melanoma, were at least 18 years of age, and were able to understand and read English or French. For this study, participants also had to self-identify as being in a romantic relationship. At the time of enrollment and informed consent (Time 1, taking place between August 2011 and May 2013), patients were encouraged to bring a partner who may assist them with SSE to the subsequent meeting with the research team (Time 2). During this second meeting, patients received a 20-minute standardized dermatological education session on the early detection of melanoma and how to perform monthly SSE [40] . Patients received the dermatological education 3 months after enrolling in the study or in conjunction with their next clinical follow-up appointment, which varied between 3-12 months post-enrollment, to ensure that all participants had completed most diagnostic and treatment-related procedures (e.g. melanoma excision, lymph-node biopsy or dissection). Patients attended the education session individually, with a partner, or with an individual who could assist them with SSE at home over the following months; however, only patients with an intimate partner were included in this study. Participants completed a questionnaire package $1 month following the SSE education session, and received 30$ in remuneration.
Measures
Sociodemographic and melanoma-related information such as age, gender, stage at diagnosis, income, and years of education was collected through a 25-item self-report checklist and through the consultation of patient medical charts and the hospital's tumour registry database.
The Berlin Social Support Scales-Received Support (BSSS-RS) scale is an 11-item self-report measure, which assesses a patient's perception of J. DiMillo et al.
the illness-related support he or she has received from his or her partner [41] . Items are scored on a 4-point Likert-type scale ranging from 1 ('strongly disagree') to 4 ('strongly agree'). Further information about the internal consistency of the BSSS-RS in this study is also reported elsewhere, Cronbach's alpha ¼ 0.90 [41] .
The Dyadic Adjustment Scale-4 (DAS-4) was used to examine relationship satisfaction among patients and their partners [42] . The DAS-4 has been found to be quite reliable in distressed (Cronbach's ¼ 0.81) and non-distressed populations (Cronbach's ¼ 0.92). In this study, the internal consistency of this 4-item measure was Cronbach's ¼ 0.76.
The three-item SSE Support Scale is an adaptation of a scale conceived by Jackson et al. [43] . The SSE support scale examines how patients perceive their partners' support of SSE practice. The measure utilizes a four-point Likert-type scale (1-'never' and 4-'always'), with higher scores indicating greater perceived support (Cronbach's ¼ 0.88).
The nine-item SSE Self-Efficacy Scale was administered in order to assess patient self-efficacy in conducting SSE. The scale is an adaptation of three shorter measures that did not fully capture the construct being examined [18, 44, 45] . This adapted scale uses a five-point Likert-type scale, which ranges from 0 ('not at all confident') to 4 ('extremely confident'; Cronbach's ¼ 0.90).
The SSE Comfort Scale assesses how comfortable patients are with receiving their partner's assistance for skin examinations (including sexually sensitive areas and being nude during PASE). This scale was adapted from Robinson et al. [18] , and includes three items that are scored on a four-point Likert-type scale (0-'very uncomfortable' and 3-'very comfortable'). For example, one item asks participants to: please indicate how comfortable you feel having your partner see you naked during SSEs (Cronbach's ¼ 0.84).
Partner attendance at the SSE education session was assessed by the research assistant providing the education session using a dichotomous (yes/no) variable.
Data analysis
A priori power analyses for multiple regression were undertaken using G*Power 3 [46] . The projected sample size in order to detect large effects (i.e. effect sizes of .80), was determined to be a minimum of n ¼ 77 participants. Data analyses were completed using SPSS (version 21), and descriptive statistics were computed for each of the measures included in this study.
Hierarchical multiple regression was used to examine which independent variables (IVs) predicted the dependent variable (DV; SSE selfefficacy). In order to control for important demographic variables (age, gender, participant language, time since diagnosis and years of education) these were entered first as they were theorized to affect the outcome variable, followed by the predictor variables (relationship satisfaction, SSE support, general partner support, SSE comfort and partner attendance) [47] . The hypothesized moderation models were examined using Hayes' [48] PROCESS macro. Terms were mean-centered prior to conducting the moderation analyses.
Results
Demographics
The final sample included 137 patients diagnosed with melanoma (n ¼ 71 English speaking, n ¼ 63 French speaking, n ¼ 3 missing) who were currently involved in a romantic relationship. Most patients reported being married (n ¼ 101 or 74%), while the remainder were cohabitating together. Fifty-nine (43%) of the patients included in this study were accompanied to the SSE education session by a spouse or romantic partner. Nearly half of the patients were diagnosed <1 year prior to enrollment, and over 60% had received a stage 0 or stage I diagnosis. The mean age of participants was 58 years (Age range: 26-89 years) with 51% of participants identifying as male, and 48% identifying as female (1% missing). Participants had completed an average of 14.85 years of education (Range: 6-25 years). Further demographic details have been reported elsewhere [41] .
Self-efficacy and comfort with PASE
Predictors of SSE self-efficacy
Means, SDs and possible range of scores for the predictor and outcome variables are provided in Table I . A sequential multiple regression analysis examining demographic variables (age, gender, participant language, time since diagnosis and years of education) entered as the first group of predictors did not account for a significant proportion of the variance in patients' SSE self-efficacy. The second group of predictors, including relationship satisfaction, SSE support, general partner support, SSE comfort and partner attendance, significantly predicted patients' SSE self-efficacy (see Table II ). Of the five demographic variables and five relational variables examined, only SSE support [t(89) ¼ 2.05, P < 0.05] and SSE comfort [t(89) ¼ 3.41, P < 0.01] significantly contributed to the model. Collinearity statistics indicate that multicollinearity was not a concern, given the tolerance range of 0.59-0.92, and the variance inflation factor range of 1.09-1.69 [49] .
Moderation analyses
The first model assessed the variance attributable to SSE support (IV) and partner attendance at the education session (moderator; M) upon reported SSE self-efficacy (DV), while controlling for the effect of SSE comfort. SSE comfort was entered as a covariate given its high predictive value for SSE selfefficacy, as determined through the regression analyses. Partner attendance was not found to moderate the relationship between SSE support and SSE self-efficacy R 2 ¼ 0.23, MSE ¼ 0.32, F(4,105) ¼ 7.75, P < 0.00 ( ¼ 0.12, t ¼ 1.02, P > 0.05).
A second moderation analysis examined the variance attributable to SSE comfort (IV) and partner attendance at the education session (M) upon reported SSE self-efficacy (DV), while controlling for SSE support (which has been found to significantly predict SSE self-efficacy). Support for the existence of a significant moderation effect is provided through examination of the lower and upper limits of the 95% CI for the interaction, which did not cross the zero mark. A significant interaction effect of partner attendance and SSE comfort on SSE self-efficacy was found R 2 ¼ 0.28, MSE ¼ 0.30, F(4,105) ¼ 10.28, P < 0.001 (see Table III ). The variance increase due to the interaction effect was R 2 ¼ 0.06. A graphical representation of the interaction is provided in Fig. 1 . As the relationship between SSE comfort and SSE self-efficacy was moderated by partner attendance at the education session at two levels of the moderator, a simple slopes analysis was conducted so as to further examine the moderation effect. The simple slopes analysis assessed the relationship between SSE comfort and SSE self-efficacy at high (1 SD above the mean) and low (1 SD below the mean) levels of the moderator (partner attendance). The relation between SSE comfort and SSE self-efficacy was only found to be significant for patients whose partner did not attend the education session ( ¼ À0.54, t ¼ À2.99, P < 0.01; i.e. at low levels of the moderator).
Two additional moderation analyses were undertaken to explore the extent to which gender moderated the effects of SSE comfort, and SSE support, on SSE self-efficacy. Specifically, one moderation analysis was conducted to examine the variance attributable to SSE comfort (IV) and gender (M) upon reported SSE self-efficacy (DV), while controlling for SSE support. The other moderation analysis was conducted to examine the variance attributable to 
Discussion
The aim of this study was to examine the role of SSE comfort, SSE support, general partner support, relationship satisfaction and partner attendance at a SSE education session, on melanoma patients' SSE selfefficacy. Although SSE-specific variables were found to significantly predict SSE self-efficacy (i.e. SSE comfort and SSE support), general partner support, relationship satisfaction and partner attendance at the SSE education session were not found to directly affect SSE self-efficacy in this sample. The obtained findings partly differ but also complement those of Robinson et al. (2008) and Hultgren et al. (2016;  the only studies reporting on the effects of relationship satisfaction on SSE), in which patients with melanoma who reported higher levels of SSE self-efficacy more frequently indicated being in a satisfying or good relationship [50] . Although relationship satisfaction was not found to significantly predict SSE self-efficacy in this study, our results are in line with the mixed findings reported in the literature regarding the association between relationship quality and self-efficacy [51] .
The finding that SSE-specific variables such as SSE support and SSE comfort predict SSE self-efficacy appears evident as these constructs are theoretically more closely related. However, this study's findings contribute to the existing evidence on social support as a strong predictor of self-efficacy in general, by providing the first known research examining SSE-specific support [15, 36, 37] . Although general support has been found to predict melanoma patients' SSE self-efficacy [15] , this study's findings shed further light on this topic by providing a rationale to pay particular attention to SSE-specific support in the context of SSE education. These results are also in line with a meta-analysis by DiMatteo [29] , who concluded that 'adherence-functional support', which includes practical support, is most effective in influencing the performance of health behaviours, of which self-efficacy is a direct Self-efficacy and comfort with PASE predictor. In other words, partner support that is more practically directed to the targeted behaviour (i.e. SSE) may be more effective in influencing selfefficacy for said behaviour.
Contrary to our hypotheses, the relationship between SSE support and SSE-self-efficacy was not moderated by partner attendance at a SSE education session, when SSE comfort was included as a control variable. This suggests that patients consider the SSE support received from their partner as valuable whether their partner attended the SSE education or not. This finding supports the well-established link between support and self-efficacy [36, 37] . Furthermore, when considered in conjunction with the finding that general partner support did not predict SSE self-efficacy in melanoma patients, this finding may indicate that having a partner who supports the practice of SSE might be more important for a patient's SSE self-efficacy than (i) having a partner who attends the SSE education, or (ii) having a partner who provides general illness support.
Boone et al. [14] have proposed that a patient's comfort with having a partner assist him or her with SSE may be related to the number of lesions they detect through PASE. Findings from this study add to Boone et al.'s (2009) by demonstrating that there is an association between patient comfort with PASE and SSE self-efficacy. Although previous research has already found that SSE comfort plays a role in melanoma patients' SSE self-efficacy, this study's findings contribute to the literature by providing additional evidence proposing that SSE comfort is more influential than variables such as relationship satisfaction and general illness support provided by one's partner [18] .
As anticipated, partner attendance at the SSE education session moderated the relationship between SSE comfort and SSE self-efficacy, after accounting for the variance attributable to SSE support. However, this moderating effect was only found to be significant when the partner did not attend the SSE education session. In other words, patients who reported the lowest levels of SSE self-efficacy were those who (i) had a partner who did not attend the SSE education session and (ii) who reported lower levels of SSE comfort. Whereas patients who reported the highest levels of SSE self-efficacy were those who reported the greatest amounts of SSE comfort, regardless of whether their partner did or did not attend the SSE education session.
Based on the interaction effects examined in this study, it may be implied that SSE self-efficacy is affected by partner attendance at a SSE education Fig. 1 . Interaction effect of SSE comfort on SSE self-efficacy, for patients whose partner attended, and patients whose partner did not attend, the SSE education session. session only in cases where the patient reports lower levels of comfort having his or her partner assist with the skin examination. These findings add to Robinson et al.'s [18] who report that patients are more likely to perform SSE when (i) their partner is included in a SSE education session, and (ii) they feel comfortable having their partner assist with SSE. Our findings provide additional information about when partner involvement in a SSE education session could be most advantageous to increase patient SSE self-efficacy.
Finally, gender neither moderated the relationship between SSE support and SSE self-efficacy, or the relationship between SSE comfort and SSE self-efficacy. Our findings contribute to existing knowledge as no previous research has examined the interaction effects of gender and SSE comfort on the prediction of SSE self-efficacy, and minimal research has examined whether gender influences the performance of SSE [17] . Although additional research is needed to examine gender within the context of SSE behaviour, this study's findings may inform care providers by implying that SSE comfort and SSE support are predictors of SSE self-efficacy, regardless of the patient's gender.
Several limitations should be considered when interpreting the results obtained through this study. Given the cross-sectional design, a cause-and-effect relationship cannot be established empirically. Study variables were defined as independent and dependent based on theoretical considerations. Furthermore, as all of the variables in the study were assessed in close succession to the SSE education, it is possible that the patients enrolled in this study had not had the opportunity to implement SSE behaviour much before the start of the investigation. Nonetheless, clinical care guidelines suggest that patients should be educated in monthly SSEs by their physician following diagnosis [11, 52] . Hence, patients should have been aware of SSE and its importance at least 3-6 months before data collection began for this study. Another limitation is associated with the little variability obtained for general partner support scores, which may have impeded the ability to detect significant differences. Finally, the generalizability of findings to SSE behaviour is limited because this study did not examine SSE behaviour, but rather a variable (self-efficacy) theorized to predict the desired behaviour.
Future research should examine the role of partner attendance at a SSE education session, patient comfort with PASE, SSE support, general illness support, and relationship satisfaction, on the SSE self-efficacy of patients with melanoma. Although this study examined the role of patient perceptions, future researchers would benefit from examining how partner perceptions of SSE comfort, SSE support, and partner attendance at a SSE education session, impact melanoma patients and their partners' SSE self-efficacy. The inclusion of partners would also facilitate the study of individual and dyadic effects on SSE self-efficacy.
Practice implications
To our knowledge, this is the first study (i) to examine the role of SSE-specific support, and (ii) to suggest that partner involvement in a SSE education session is particularly important for melanoma patients' SSE self-efficacy in situations where they report feeling less comfort with PASE. The results of this study promote the consideration of SSE comfort and SSE support when designing clinical interventions for melanoma survivors, as these may influence patients' practice of SSE. Study results provide pertinent information to healthcare professionals attempting to promote regular wholebody SSE in patients with melanoma, for the early detection of subsequent lesions and reduced mortality.
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